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(P 	>	0.36),	subclinical	mastitis	(P 	>	0.36),	abnormal	findings	in	a	mammary	gland	(P 	>	0.17).	No	significant	differences	
were	seen	between	the	two	groups	in	post-partum	incidence	risk	of	the	following	outcomes:	teat	duct	infection	(P >	0.75),	
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Mammary	involution	is	the	process	of	regression	of	mammary	 tissue	 to	 a	 non-secreting	 state,	













udder	 drying-off	 (i.e.,	 abrupt	 or	 progressive	 cessa-
tion	 of	 lactation)	would	 affect	 the	 risk	 of	 infection	
of	 the	mammary	 glands	 during	 the	 dry	 period	 and	
the	 immediately	post-partum	 period	 (Petridis	 et	 al.,	
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into	 the	 teat,	 rolled	 around	 the	 internal	 teat	wall,	 in	

















Samples	 of	material	 collected	 on	 the	 tip	 of	 the	
catheter	(‘teat	duct	material’)	and	milk	samples	were	
plated	onto	Columbia	5%	sheep	blood	agar;	the	media	







recognized;	 reactions	 scored	 ≥‘1’	were	 considered	
to	be	indicative	of	increased	cellular	content	in	milk.	
Leucocyte	 subpopulations	were	 identified	 by	 direct	
microscopy	after	Giemsa	stain	of	milk	films;	in	each	
case	100	cells	were	observed	and	counted.
Data management and analysis
In	 the	 present	 study,	 there	 is	 a	 difficulty	with	
attempts	at	estimating	incidence	rate	(new	‘infection’	
per	 individual	at	 risk	for	each	time	point	at	 risk).	 In	
many	cases,	an	individual	teat	duct	/	mammary	gland	











groups.	 In	 ewes	 of	 group	A	 (n=6),	 drying-off	 took	
place	progressively	during	a	period	of	22	days;	initially,	
ewes	were	hand-milked	once	daily	for	a	week	(D1-D7),	










B	 animals	 (i.e.,	 at	 the	 end	 of	 that	 lactation	 period),	
intramammary	administration	of	a	combination	of	500	











Samplings and examinations performed
At	the	start	of	the	drying-off	procedure	(on	D0),	all	
ewes	were	clinically	examined,	with	special	attention	





catheter	 (Abbocath®,	Abbott)	was	used	 for	 sampling	
the	 teat	 duct	 and	 collecting	 teat	 duct	material.	 The	
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fected’	 and	vice-versa;	 therefore,	when	 there	was	 a	

































































mammary	gland’	 (i.e.,	 presence	of	mammary	 abnor-
malities,	defined	as	any	case	of	subclinical	mastitis	or	




In	 all	 cases,	 teat	 duct	material	 and	milk	 samples	
were	considered	separately,	as	were	the	left	(untreated	
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D0: day of start of the drying-off procedure, L0: day of subsequent lambing.
L: left, R: right.
spp.;	moreover,	Bacillus	spp.,	Escherichia coli, Man-
nhemia haemolytica and Staphylococcus aureus	were	
also	isolated.	Detailed	results	are	in	Table	1.
No	significant	differences	were	observed	between	
A	 and	 B	 groups	 in	 the	 post-partum	 frequency	 of	





mammary	 glands).	Moreover,	 no	 significant	 differ-
ences	were	observed	between	left	and	right	side	of	the	







D0: day of start of the drying-off procedure, L0: day of subsequent lambing.
L: left, R: right.
‘Teat duct infection’ = isolation of bacteria from teat duct material samples; ‘mammary infection’ = isolation of bacteria from milk sam-
ples; ‘subclinical mastitis’ = isolation of bacteria from a milk sample coupled with increased CMT score in the same sample; ‘abnormal 
findings in a mammary gland’ = presence of mammary abnormalities, defined as any case of subclinical mastitis or of clinically detectable 
abnormal findings in a mammary gland, including clinical mastitis.
Same superscript in the same row or in the same column indicates statistically significant difference at P < 0.05.
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L: left, R: right.
‘Mammary infection’ = isolation of bacteria from milk samples; ‘subclinical mastitis’ = isolation of bacteria from a milk sample coupled 
with increased CMT score in the same sample; ‘abnormal findings in a mammary gland’ = presence of mammary abnormalities, defined 
as any case of subclinical mastitis or of clinically detectable abnormal findings in a mammary gland, including clinical mastitis.
Same superscript in the same row or in the same column indicates statistically significant difference at P < 0.05.
udder	 in	 frequency	of	 teat	duct	 infection	 (P>0.2),	of	
mammary	 infection	 (P>0.36),	 of	 subclinical	mastitis	
(P	>	0.2)	and	of	abnormal	findings	in	a	mammary	gland	



































The	 procedure	 of	 drying-off	 is	 part	 of	 the	 udder	
health	management	of	ewes.	The	aims	of	effective	udder	
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bulk	 somatic	cell	 counts	 in	dairy	flocks	 (Hueston	et	
Table 5. Mean	proportion	of	leucocytes	in	milk	samples	from	ewes,	in	which	udder	drying-off	took	place	progressively	(group	A)	or	
abruptly	(group	B),	with	intramammary	antibiotic	administration	in	their	right	mammary	gland	at	cessation	of	lactation.
D0: day of start of the drying-off procedure, L0: day of subsequent lambing.
L: left, R: right.
Lym: lymphocytes, Mac: macrophages, Neu: neutrophils.




L: left, R: right.
‘Abnormal findings in a mammary gland’ = presence of mammary abnormalities, defined as any case of subclinical mastitis or of clini-
cally detectable abnormal findings in a mammary gland, including clinical mastitis.
Same superscript in the same row or in the same column indicates statistically significant difference at P < 0.05.
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In	mutton-type	 production	 systems,	 cessation	 of	
lactation,	 and	 consequent	mammary	 involution,	 is	
abrupt,	 taking	 place	when	 lambs	 are	 removed	 from	
their	dam	(Sargison,	2008).	 In	dairy-type	production	
systems,	cessation	of	 lactation	can	be	effected	either	
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